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(54) OPTICAL DISK AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To facilitate the discrimination from ordinary 
optical disk and the unfair reproduction and the identification 
of the front and rear of a both side pasted disk and the 
specification of the disk by forming a substrate of a material 
colored to allow the transmission of light of plural optical 
wavelength bands. 

CONSTITUTION: This optical disk is produced by forming 
the substrate 1 of the material prepd. by incorporating 
transparent resin raw materials with plural pigments or dyes 
and laminating information signals 2, a reflection film 3 and 
a protective film 4 on the substrate. As a result, the 
transmission of the reproducing light of the plural specific 
wavelength bands is made possible by combining the plural 
pigments or dyes, by which the discrimination from the 

ordinary disks is made possible and the observation of signal pits is made infeasible. The illicite 
reproduction is thus prevented. The easy identification of the front and rear is facilitated by 
changing the colors of the respective surfaces. Further, the signal reproducing surface is printed 
with a label with ink to allow transmission of the light of the reproducing wavelengths, by which 
the specification of the disk is facilitated. 
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(54) INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information 
recording medium which cn reproduce information from both 
planes of surface and back to which labels having size being 
easy to read is attached even if a cartridge is not provided. 
SOLUTION: This recording medium is provided at least a 
recording layer 12 on a transparent substrate 11, 
information of the recording layer 12 is reproduced by 
focusing and irradiating a light beam 15 on the recording 
layer 12 through the transparent substrate 1 1 rotating the 
transparent substrate 1 1. In this case, a label pattern film 13 
is formed on a transparent substrate plane of an incident 
plane side of the light beam 15 of a region of the recording 
layer 12, and the label pattern film 13 has such a 
characteristic that transmissivity is large at approximately 

wavelength of the light beam 15 and reflectance or absorptivity is large at one part of the other 
wavelength. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the information record medium which reproduces the information on the aforementioned record 
layer by converging a light beam on the aforementioned record layer, and irradiating it through the 
aforementioned transparent substrate, preparing a record layer at least on a transparent substrate, and 
rotating the aforementioned transparent substrate It is the information record medium which forms a label 
pattern film in the aforementioned treinsparent substrate side by the side of the aforementioned light beam 
plane of incidence of the field of the aforementioned record layer, and is characterized by the 
aforementioned label pattern film having the property that the permeability near the wavelength of the 
aforementioned light beam is large, and a reflection factor or an absorption coefficient is large on a part of 
other wavelength. 

[Claim 2] A record layer is prepeu'ed at least on a transparent substrate. It is the information record medium 
which reproduces the information on the aforementioned record layer by converging a light beam on the 
aforementioned record layer, and irradiating it through the aforementioned transparent substrate, rotating the 
aforementioned transparent substrate, and a transparent substrate is the structure of the first transparent 
substrate and the second transparent substrate where there are at least 2 sets and it was ******(ed). In the 
information record medium which reproduces the information on the first record layer if it lets the 
transparent substrate of the above first pass, and reproduces the information on the second record layer if it 
lets the transparent substrate of the above second pass The label pattern film showing the contents of the 
record layer of the above first The label pattern film which forms in the transparent substrate side of the 
above second by the side of the light beam plane of incidence of the field of the record layer of the above 
second, and expresses the contents of the record layer of the above second It is the information record 
medium which forms in the transparent substrate side of the above first by the side of the light beam plane 
of incidence of the field of the record layer of the above first, and is characterized by the aforementioned 
label pattem film having the property that the permeability near the wavelength of the aforementioned light 
beam is large, and a reflection factor or an absorption coefficient is large on a part of other wavelength. 
[Claim 3] A label pattem film is an information record medium according to claim 1 or 2 which is a 
laminate film. 

[Claim 4] A label pattem film is an information record medium according to claim 1 or 2 which is a 
multilayer interference film. 

[Claim 5] A label pattem film is an information record medium according to claim 1 or 2 which is the film 
which mixed blue system coloring matter to the resin binder. 

[Claim 6] A label pattem film is an information record medium according to claim 1 or 2 which is the film 
which mixed red system coloring matter to the resin binder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to information record media, such as 

an optical disk medium which can reproduce record of mass information, using a light beam. 

[0002] 

[Description of the Prior Art] The optical disk has the feature which was very excellent as accumulation 
equipment of a lot of information like the hard disk. Since especially an optical disk can perform 
informational record and reproduction by the light beam and can carry only the information storage section, 
it is most suitable as distribution of multimedia information data, such as dynamic-image data which need 
super-large capacity, and a conveyance medium. 

[0003] The conventional optical disk medium forms spirally the guide rail of a minute crevice, such as 
width-of-face [ of 0.56 micrometers ], and pitch 1 . 1 2micrometer, in the front face of transparent substrates, 
such as a polycarbonate of the shape of a disk, such as 0.6mm **, on this substrate front face, is sputtering 
etc. and forms the thin film of magneto-optic-recording material, such as a thin film of phase-change record 
material, such as GeSbTe and AglnSbTe, or TbFeCoTi, and TbFeCoTa. The thin film layer of this record 
material is ZnS and Si02. Mixture and Si 3N4 It is inserted in many cases in protective coat layers, such as 
transparent dielectrics, such as a compound and a tantalic-acid ghost. Furthermore on it, a reflective 
membrane layer or thermolysis layers, such as aluminum alloy, Si, or an Si/aluminum alloy cascade screen, 
are prepared in many cases. Furthermore, protective coat layers, such as ultraviolet-rays hardening resin and 
an inorganic dielectric, are prepared in many cases on it. These laminated structures will also generate the 
multiplex interference effect of light besides the above-mentioned fiinction, and the whole will conmiit one 
record layer according to this effect. A record material thin film layer carries out a transparent substrate 
outside inside, and these laminated materials have many ********** cases in two sheets. Since it becomes 
reproducible [ information ] (and record) from both sides by doing in this way, storage capacity of an 
information record medium can be made into double precision. 

[0004] Moreover, as an optical disk medium only for reproduction, on the front face of transparent 
substrates, such as disk-like polycarbonates, such as 0.6mm **, the pit of circular or an ellipse is formed and 
it is considering as the record layer by [ minute ] preparing the reflective membrane layer of aluminum or 
aluminum alloy by sputtering etc. on this substrate front face. 

[0005] After this guide rail or a transparent-with pit substrate exposes a positive-type photoresist by the laser 
beam and starts the photoreaction, it is developed, forms a crevice, produces a stamper by making this into a 
mold, and is reproduced in large quantities by methods, such as injection molding, using this stamper. 
[0006] Record and reproduction of the information on this conventional optical disk medium perform a laser 
beam beam among the toothing-like guide rail circumferences through a transparent substrate by irradiating 
one side as a code track to either a slot (crevice) or a flat part (heights). 

[0007] This laser beam beam is narrowed down to the diameter of about a little less than 1 micrometer with 
an objective lens. A focus servo is performed in order to make this laser beam beam narrowed down small 
focus in a record layer. 

[0008] The above-mentioned guide rail is used for the truck servo to which a laser beam beam carries out 
positioning imitation of the code-track position correctly. The position gap signal (truck error signal) of a 
laser beam beam and a guide rail is detected by the push pull method etc. That is, the position gap with the 
guide rail on an optical disk medium and a laser beam beam is detected from the difference of the 
photocurrent which detected the far field pattern of the reflected light from an optical disk medium by the 
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light sensitive cell of 2 division which has two light-receiving fields, and was detected in both the light- 
receiving field. As for the depth of the guide rail for these truck servoes, it is common to be set as about 
lambda/8 value, or 31ambda / about eight value (for lambda to be the wavelength of the laser beam beam in 
a transparent substrate here) to which a truck error signal becomes the largest. 

[0009] Generally this code track for record / reproduction is divided into one or more information record 
unit partitions by round, and the address number is assigned to each. 

[0010] Informational record is performed by modulating the intensity of a laser beam beam according to the 
information to record, performing [ move the thin film layer of record material at the rate of predetermined, 
perform a truck servo so that the laser beam beam which carried out incidence through the transparent 
substrate may be located on a code track, and ] a focus servo by rotating an optical disk medium, so that a 
record material thin film layer may be made to focus. When record material is phase-change material, it 
carries out by the over- write [ laser beam intensity 12 1 Pw / Pwl and / (Pwl> Pw2) / modulate and ] 
(overwrite) so that it may come between amorphous-ized level and crystallization level. Namely, in the 
section which irradiated the laser beam beam of the optical intensity Pwl of the grade which fiises a phase- 
change material thin film layer, the mark of an amorphous state is formed, and since the sections other than 
the aforementioned amorphous mark irradiate the laser beam beam of the optical intensity Pw2 of the grade 
which is not fused, they will be in a crystallization state. Therefore, an over-write (overwrite) since the 
sections other than an amorphous mark will be in a crystallized state if the state before irradiation will 
probably be amorphous and they will be crystalline substances, even if information is the place already 
recorded. 

[001 1] Reproduction of the information currently recorded on this optical disk medium The thin film layer 
of record material is moved at the rate of predetermined by rotating an optical disk medium. Performing 
[ perform a truck servo, and ] a focus servo so that a record material thin film layer may be made to focus so 
that the laser beam beam which carried out incidence through the transparent substrate may be located on a 
code track The laser beam beam Pr of on-the-strength regularity weaker than the intensity at the time of the 
above-mentioned record (Pwl>Pw2>Pr) is irradiated, the reflected light fi*om an optical disk medium is 
received by the light sensitive cell, and information is reproduced by change of the amovint of reflected 
lights. When record material is phase-change material, it carries out by the amorphous state and the 
crystallized state using a reflection factor and/differing fi"om phase contrast. 

[0012] As for the record regenerative apparatus of such an information record medium, thin shape-ization is 
desired. For this reason, it is desirable for there to be no cartridge in an information record medium. 
[0013] 

[Problem(s) to be Solved by the Invention] However, with the information record medium in which 

information reproduction is possible, there was a trouble that the label of the size which a user tends to 

decipher could not be attached without such a cartridge, from fi-ont reverse side both sides. 

[0014] this invention aims without the cartridge at offering the big information record medium with a label 

in which information reproduction is possible fi'om front reverse side both sides. 

[0015] 

[Means for Solving the Problem] The aforementioned purpose is attained by the following meanses. 
[0016] Namely, this invention is set to the information record medium which reproduces the information on 
the aforementioned record layer by converging a light beam on the aforementioned record layer, and 
irradiating it through the aforementioned transparent substrate, preparing a record layer at least on a 
transparent substrate, and rotating the aforementioned transparent substrate. A label pattem film is formed in 
the aforementioned transparent substrate side by the side of the aforementioned light beam plane of 
incidence of the field of the aforementioned record layer. The aforementioned label pattem film prepares a 
record layer at least on the information record medium characterized by having the property that the 
permeability near the wavelength of the aforementioned light beam is large, and a reflection factor or an 
absorption coefficient is large on a part of other wavelength, and a transparent substrate. It is the information 
record medium which reproduces the information on the aforementioned record layer by converging a light 
beam on the aforementioned record layer, and irradiating it through the aforementioned transparent 
substrate, rotating the aforementioned transparent substrate. A transparent substrate is the structure of the 
first transparent substrate and the second transparent substrate where there are at least 2 sets and it was 
******(ed). In the information record medium which reproduces the information on the first record layer if 
it lets the transparent substrate of the above first pass, and reproduces the information on the second record 
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layer if it lets the transparent substrate of the above second pass The label pattern film showing the content 
of the record layer of the above first The label pattern film which forms in the transparent substrate side of 
the above second by the side of the light beam plane of incidence of the field of the record layer of the above 
second, and expresses the content of the record layer of the above second It forms in the transparent 
substrate side of the above first by the side of the light beam plane of incidence of the field of the record 
layer of the above first. A reflection factor or the absorption coefficient of the aforementioned label pattern 
film is what the permeability near the wavelength of the aforementioned light beam provides with the 
information record medium characterized by having the property that it is large and is large on a part of 
other wavelength. The aforementioned label pattern film is [ that a label pattern film is a laminate film, ] a 
multilayer interference film, It includes that the aforementioned label pattem film is a film which mixed 
blue system coloring matter to the resin binder, and that the aforementioned label pattem film is a film 
which mixed red system coloring matter to the resin binder. 
[0017] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with 

reference to a drawing. 

[0018] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0019] Drawin g ! is an outline cross section for explaining the information record medium of this invention. 
The optical disk medium is made into the example in drawing ! . The record layer 12 is formed on the 
transparent substrate 1 1 , and the label pattem film 1 3 which shows the content to the opposite side of the 
record layer 12 about the transparent substrate 1 1 is formed. This transparent substrate 1 1, the record layer 
12, and tlie label pattem film 13 are one record intermediation voxel child 14. Another record intermediation 
voxel child 24 who consists of the transparent substrate 21, a record layer 22, and a label pattem film 23 is 
prepared, and the information record medium in which infomiation reproduction is possible is completed 
fi'om ********** and fi*ont reverse side both sides through a glue line 30 so that the label pattem films 13 
and 23 may become outside. In addition, the record layers 12 and 22 here also include the case of the so- 
called recorded layer which established the pit in the transparent substrate and prepared the reflecting layer 
on it. Information reproduction of the record layer 12 is performed by the light beam 15 for reproduction 
irradiated through the transparent substrate 1 1 , and information reproduction of the record layer 22 is 
performed by the light beam 25 for reproduction irradiated through the transparent substrate 21. This light 
beam for reproduction has the feature of this invention in the ability of a record layer to be irradiated 
through a label pattem film. In this invention, since a record layer field and a label pattem space can be piled 
up while being able to make the same the direction and the label decipherment directions 16 and 26 of the 
light beam for reproduction by choosing the label pattem film material into which the light beam for 
reproduction can penetrate a label pattem film, a big label becomes possible. For this reason, double-sided 
lamination structure is possible. Since it seldom becomes a problem even if a defect has the one distant fi'om 
the record layer as much as possible in a label pattem film as a position of the incidence depth direction in 
which a label pattem film is prepared, it is desirable. In this meaning, the formation position of a label 
pattem film is not a record stratification plane side, and is not among a transparent substrate, either, and its 
plane-of-incidence side is indispensable. A label pattem film does not need to have large permeability in 
other wavelength ranges of the light beam wavelength for reproduction, and when making it a reflection 
factor become large on wavelength with others, decipherment of a label pattem film becomes good. 
[0020] As the conventional information record medium shown also in the outline cross section of drawing 
3 , the record layer 102 is formed on the transparent substrate 101, and the label pattem film 103 is formed 
on it. Although reproduction of the information on the record layer 102 is performed by irradiating the light 
beam 1 05 for reproduction through the transparent substrate 101, since decipherment of a label is from a 
label pattem film side, double-sided lamination structure is impossible. 

[0021] As a label pattem film Or it sticks the laminate film using the multilayer interference film, a 
multilayer interference film can be formed by forming membranes to a direct transparent substrate. The 
permeability near the wavelength of the light beam for reproduction is enlarged, and a reflection factor or an 
absorption coefficient is enlarged on a part of other wavelength (it is necessary to enlarge a reflection factor 
or an absorption coefficient on no wavelength other than reproduction wavelength). Decipherment of a label 
becomes easy by having such a property. It is realizable if a multiplex interference design method is used for 
doing in this way. Since the way of a laminate film tends to form a multicolor label pattem film, it is more 
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desirable. As an option of label pattern film formation, when the light beam for reproduction is red, when 
the light beam for reproduction is blue, what mixed to the transparent resin binder to the light of the 
wavelength near blue, the large coloring matter, i.e., the red system coloring matter, of permeability, can be 
used using what mixed to the transparent resin binder to the light of the wavelength near red, the large 
coloring matter, i.e., the blue system coloring matter, of permeability. 

[0022] In addition to the wavelength of the light beam for reproduction, in the case of a recordable type 
medium, as wavelength which secures permeability more than a certain level, it is required also of the 
wavelength of the light beam for record. 

[0023] In addition, in the case of the medium which carries and uses an information record medium for an 
information record regenerative apparatus, the light beam for reproduction is irradiated from the bottom like 
drawing.2 , and a label can be deciphered only from the bottom. As a medium of a way like [ in this case ] 
used, the label pattern 43 showing the content of the first record layer 42 which reproduces information 
through the first transparent substrate 4 1 is formed in the second transparent substrate 5 1 like drawing 2 . As 
for the label pattern 53 showing the content of the second record layer 52 which reproduces information 
through the second transparent substrate 51, preparing in the first transparent substrate 41 is desirable from a 
viewpoint of a user's user-fiiendliness. 

[0024] In addition, although the information record medium was explained by the case where he has no 
cartridge, in all the above-mentioned explanation, when the method of this invention is used also with the 
information record medium put into the cartridge, it cannot be overemphasized that it is the range of the 
right of this invention. 
[0025] 

[Effect of the Invention] As explained above, even if he has no cartridge, according to the information 
record medium of this invention, the information record medium in which information reproduction is 
possible is obtained from front reverse side both sides with the label of the size which is easy to decipher. 

[Translation done.] 
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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-density 
optical disk which Is prevented from the intrusion of rubbing 
flaws into substrate surface, a light transparent sheet and a 
label layer in temporarily storing substrate during the course 

of a manufacturing process and completed optical disk. . ^ ^ 

SOLUTION: The optical information recording medium 50 
which has a reflecting film 4 deposited on an information 
signal surface 2 formed on a substrate 1 and Is provided 
with light transparent sheet 9 thinner than the substrate 1 
with a light transparent adhesive 11 in the upper part of the 
reflecting film 4 is provided with a stack rib 3 on the 
information signal 2 surface side of the substrate 1 . The 
height of the stack rib 3 when the light transparent sheet 9 
having a hold diameter grater than the central hole 27 of the 

substrate 1 is disposed on the side outer than the external diameter side of the stack rib 3 is set 
higher by at least 0.08 to 0.5 mm than the sum of the thickness of the light transparent sheet 9 
and the thickness of the adhesive 1 1 . 
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* NOTICES * 

Japan Patent 0££lce is not responsible £or any 
damages caused by the use o£ this translation. 

1, This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical information record medium with which a reflective film is formed and the light- 
transmission nature sheet thinner than the aforementioned substrate is prepared by the adhesives of light- 
transmission nature on the information signal side formed in a substrate at the upper part of the 
aforementioned reflective film The height of the aforementioned stack rib at the time of preparing a stack rib 
in the aforementioned information signal side side of the aforementioned substrate, and preparing the 
aforementioned light-transmission nature sheet which has the bigger aperture than the feed hole of the 
aforementioned substrate outside the outer-diameter section of the aforementioned stack rib The optical 
information record medium characterized by setting up more highly at least 0.08mm - 0.5mm than the sum 
of the thickness of the aforementioned light-transmission nature sheet, and the thickness of the 
aforementioned adhesives. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the optical information 
record medium (it is hereafter called an optical disk) which thin-shape-izes thickness of the substrate by the 
side of the reading side as for which a laser beam carries out incidence with respect to an optical information 
record medium, and enables high recording density-ization. 
[0002] 

[Description of the Prior Art] In recent years, as for the optical disk, development is furthered aiming at high 
density, large capacity, and the miniaturization. Densification is possible by shortening wavelength of a 
laser beam, or enlarging numerical aperture of the objective lens for irradiating the light at the time of record 
and reproduction of optical pickup, and making small the diameter of a spot of record / reproduction light. 
Thus, if numerical aperture of an objective lens is enlarged, it is necessary to make thin thickness of the 
substrate by the side of the plane of incidence of the optical disk which reproduction light is irradiated and 
this passes. This is because the permissible dose of the angle (tilt angle) a disk side shifts [ angle ] from a 
perpendicular becomes small to the optical axis of optical pickup, and is because this tilt angle tends to be 
influenced of the aberration by the thickness of a substrate, or a birefringence. Therefore, a next generation 
type optical disk makes thickness of a substrate thin, and is made to make a tilt angle as small as possible. 
[0003] For example, if it is in CD, DVD whose storage capacity is 6 to 8 times the CD to substrate thickness 
by the side of plane of incidence being set to about 1.2mm is the thickness of about 0.6mm and the half of 
those. Moreover, recently, if there is a demand that he wants to make it the large storage capacity of 15GB 
or more and the same storage capacity per disk whole surface of a size as CD or DVD is described as an 
example in that case, the substrate thickness by the side of plane of incidence will be set to about 0.3mm 
which is the half of said DVD. Moreover, if thickness by the side of plane of incidence is set to about 
0. 1mm, it will become the storage capacity of 20GB. For manufacturing such a disk of high storage capacity 
by the conventional injection-molding method, a substrate is too thin, and since it is difficult, some another 
production methods are proposed. 

[0004] if law is expressed on the other hand, the substrate into which the information signal went by the 
same injection-molding method as the conventional technology etc. is produced, on this information signal 
side, reflective films, such as aluminum, will be formed and the light-transmission nature sheet of the size 
same on it as a substrate will be stuck by the spin lamination method etc. with light-transmission nature 
adhesives And the plane of incidence of reproduction light is the method of performing from a light- 
transmission nature sheet side. 

[0005] The outer diameter of the substrate at this time is the same phil20nim as said CD and DVD, and the 
thickness of 0.6mm or more is needed for forming the substrate of this size by the injection-molding 
method. Therefore, the direction of the light-transmission nature sheet which prepared reproduction light in 
the side which carries out incidence becomes a bird clapper from the thickness of the substrate which 
formed the information signal according to the law on the other hand of said next generation type optical 
disk thinly. 

[0006] By the way, at the manufacturing process of CD or DVD, movement and temporary storage between 
processes are performed by accumulating a substrate on a pin. In that case, the stack rib which carried out 
the ring-like heights configuration is prepared in this substrate so that the blemish depended for the signal 
side and plane-of-incidence layer of a substrate contacting, and rubbing may not enter. Moreover, the label 
layer which the title etc. described is prepared in the field opposite to the field in which the stack rib is 
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